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Introduction
KoPP's (1966) monograph of Persea divided the genus into the subgenera EriodapAne and Persea tformerly Gnesiopersea). She stated: "There is a very sharp demarcation between the two subgenera.'? This agrees with results of our attempts to graft and hybridize various of the species; subgeneric intracompatibility has been complete and intercompatibility nil. The subgenus Persea contains the commercial avocado, P. americana Mill., which is the basis of a developing pomological industry in tropical and subtropical regions around the world. Only one other Persea species, P.*schiedeana C. G. Nees, is cultivated, and only on a small scale, in Mexico. Persea nubigena L. O. Williams and P. steyermarkii C. K. Allen both have a thin layer of pulp that is edible but not very palatable. These four taxa are all in the subgenus Persea. None of the Eriodaphne species is palatable. Persea americana has long been divided into three botanically distinguishable groups designated as horticultural races, namely Mexican, Guatemalan, and West Indian (from what was earlier thought to be their respective centers of origin). According to BERGH (1969) , they are typified as follows:
Mexican race. Leaves anise-scented; their under-surfaces more glaucous than those of other races. Flowers generally more pubescent; bloom earliest in the season (fall to spring in California). Fruits small. Fruit skin thin to membraneous (rarely over 1/32 inch). Seed relatively large to very large, and often loose. Fruit pulp commonly rich to strong in flavor, sometimes with anise aroma; often fibrous. About six months from flowering to fruit maturity. The most cold hardy of the avocado races; also more resistant to heat and low humidity. The least tolerant of soil salinity. Rarely does well in a coastal environment.
West all 36 peaks (fig. 1) . The three dimensions are left, right, and vertical, with knobs used to clarify vertical sign and length. Taxa 4-9 are a rather uniform group, and, in fact, they refer to P. sckiedesna, P. nubigena, and four of the five Guatemalan cultivars: But Nabal ( 11 ) race is no more distinct from the Guatemalan and West Indian races than they are from each other." This was based on segregation for various morphological characters, plus the absence of sterility barriers between the Mexican and the other two races. In fact, the only such barrier known in P. americana is time of bloom, a character in which trees of the BTest Indian race average about the same as Mexican race trees and earlier than Guatemalan types. Our present results add a new character, leaf oil, and the only West Indian cultivar tested for this was much more like Mexican cultivars than it was like the Guatemalan cultivars with which it would be placed on the basis of established taxonomic systems. These two points of similarity strengthen such Mexican-West Indian fruit likenesses as early maturity, large seed, and thin skin.
But this does not imply that it is rather the Guatemalan race which should be separated taxonomically from the other two. In the important matter of climatic adaptation (or ecological niche), it is intermediate. Instead, all of the morphological, behavioral, biochemical, adaptational, and preColumbian distributional traits now known, together indicate that each of the three races is about equally distinct from the other two. Evidently they are approximately equidistant adaptive peaks based on gene constellations selected by nature, by man, or by both, out of a continuously variable genetic background. Early botanists apparently encountered more of the lower-elevation forms intermediate between Guatemalan and West Indian prototypes and so came erroneously to regard this heterogeneous group as distinct from the Mexican type, whose variability was less observed. But forms intermediate between typical Mexicans and typical Guatemalans are now known to be fairly numerous in parts of Mexico (in fact, the Fuerte avocado, long the world's leading cultivar, originated as a selection from such a group growing at Atlixco ) .
The question arises as to how the taxonomy of the three more or less equivalent horticultural races can best be delineated. As noted by HARLAN, DE WET, and RICHARDSON ( 1969), "The magnitude of a barrier required to establish species limits is, perhaps, more a matter of subjective opinion than a scientific conclusion." Or, as ORNDUFF ( 1 969 ) put it, ". . . alternative taxonomies are feasible for various groups of plants.... " One possibility is to treat the horticultural races simply as one polytypic species, P. americana, or as a variety of that species in contrast to other possible varieties (see below). At the opposite pole from such lumping would be a splitting into three separate species. We have concluded that neither extreme is justified by the available data and that the taxonomic situation is best reflected by a recognition of three botanical varieties. Thereby, the Mexican race remains P. americana var. drymifolia. The Guatemalan and VVest Indian races are then separated. The West Indian race (actually now known to be indigenous to central and northern South America, and to have been introduced into the West Indies only in post-Columbian times [BERGH 1969] ) probably has priority on the designation "americana," since it is the form prevalent along the seacoast and so was the first form described botanically; it retains the designation P. americana var. americana. The Guatemalan race therefore requires a new varietal name. Considering its common racial name, which accurately reflects its center of indigenousness, it logically becomes P. americana var. guatemalensis.
Persea nubigena was reduced by KoPP (1966) to varietal status: P. americana var. nubigena. Our leaf-oil results support this classification and suggest an affinity to P. americana var. guatemalensis. In fact, morphologically, its thick fruit skin especially is like the Guatemalan race to a degree unique among all of the 80 or so known Persea species, except for P. schiedeana and, to a lesser extent, P. foccosa. Persea gigantea (WILLIAMS 1953 ) may be a distinct botanical variety, but KoPP's (1966) relegation of it to a mere variant form of P. americana var. nubigena seems reasonable.
KoPP ( 1966) retained P. foccosa as a valid species, but she acknowledged that P. americana var. nubigena "links P. americana var. americana with P. foccosa." She noted further that "P. foccosa exhibits the typical floral and inflorescence structure of P. americana.... " Our unpublished results repeatedly indicated that there are no sterility barriers between P. foccosa and P. americana varieties: F2 and back-cross segregations have been typical of quantitative inheritance, involving complete fertility. The morphological differences are somewhat greater than those between most P. americana botanical varieties, but hardly significantly so. Varietal status, P. americvna var. foccosa, would seem to reflect best the biological realities.
Persea schiedeana is, as KoPP ( 1966) noted, "the most easily distinguished species in the Persea americana group." As indicated above, the most reasonable approach now seems to be to regard the other members of the group as varieties of a single species. It may well be that to treat P.
